BUG FIX

Digitizer currently converts floats to integers: which means shape

of cloud is affected both in maximum and in shape

SIM ->|DIGIT |-> CLUSTER

Snapshot of cells array in the neighbourhood of local maximum:

Trouble comes since the contents of each cell is the fraction of electrons without

amplification.



BUG FIX

SIM ->|DIGIT |-> CLUSTER

Digitizer currently converts floats to integers: which means shape
of cloud is affected both in maximum and in shape

Snapshot of cells array in the neighbourhood of local maximum: (after fix)
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Fix by adding a constant amplification factor in the SIM and CLUSTER.

The amplification factor allows for a more define cloud shape and makes the
clusterizer fitter work better.

The factor is used to recover the number effective electrons.



SIM
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simulation/g4simulation/g4detectors/PHG4CylinderCellTPCReco.cc

@@ -403,7 +403,7 @@ int PHG4CylinderCellTPCReco: :process_event (PHCompositeNode *topNode)

double zLiml

0.5*M_SQRT2*( (iz+0.5)*zstepsize - zdisp )*cloud_sig_zz_inv;
double zLim2
double z_integral = 0.5*( erf(zLiml) - erf(zLim2) );

0.5*M_SQRT2*( (iz-90.5)*zstepsize - zdisp )*cloud_sig zz_inv;
- float neffelectrons = nelec*( phi_integral * z_integral );
if(verbosity>1000) {

std::cout << Form("%.3f",neffelectrons) << " ";

if( iz == n_zz ) std::cout << std::endl;

View [J v

double zLiml

0.5*M_SQRT2*( (iz+@.5)*zstepsize - zdisp )*cloud_sig_zz_inv;
double zLim2

double z_integral = ©.5*( erf(zLiml) - erf(zLim2) );
+ float neffelectrons = 20@0*nelec*( phi_integral * z_integral ); // adding constant

0.5*M_SQRT2*( (iz-0.5)*zstepsize - zdisp )*cloud_sig zz_inv;

electron avalanche (value chosen so that digitizer will not trip)
if(verbosity>1000) {
std::cout << Form("%.3f",neffelectrons) << " ";

if( iz == n_zz ) std::cout << std::endl;




CLUSTERIZER

26 MEEE simulation/g4simulation/g4hough/PHGATPCClusterizer.C
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@@ -332,17 +338,17 @@ int PHG4TPCClusterizer::process_event(PHCompositeNode* topNode) {

if(!is_local_maximum(phibin, zbin)) continue;
if(verbosity>2000) std::cout << " maxima found in window rphi z " << fFitRangeP << "
" << fFitRangeZ << std::endl;
fit(phibin,zbin,nhits_tot);
- if(fFitW < fEnergyCut) continue; // ignore this cluster
SvtxCluster_v1 clus;
clus.set_layer(layer);
- clus.set_e( fFitW );
float phi = fit_p_mean();
float pp = radius*phi;
float zz = fit_z_mean();
float pp_err = radius * fGeolLayer->get_phistep() * _inv_sqrti2;
float zz_err = fGeolLayer->get_zstep() * _inv_sqrtl2;
- if(fFitSizeP>1) pp_err = radius * TMath::Sqrt( fit_p_cov()/fFitW );
- if(fFitSizez>1) zz_err = TMath::Sqrt( fit_z_cov()/fFitW );

[}

//float rr_err = fGeolLayer->get_thickness() * _inv_sqrti2;
//float sinphi = TMath::Sin(phi);
//float cosphi = TMath::Cos(phi);
@@ -356,13 +362,13 @@ int PHG4ATPCClusterizer::process_event(PHCompositeNode* topNode) {

//float xx_size = TMath::Sqrt(pp_size*sinphi*pp_size*sinphi + fGeoLayer-
>get_thickness()*cosphi*fGeoLayer->get_thickness()*cosphi); // linearization
//float yy_size = TMath::Sqrt(pp_size*cosphi*pp_size*cosphi + fGeoLayer-
>get_thickness()*sinphi*fGeoLayer->get_thickness()*sinphi); // linearization
if(verbosity>1) {

- fHClusterEnergy->Fill(fFitW);

- fHClusterDensity->Fill(layer,zz,fFitW);
fHClusterSizePP->Fill(layer,zz,pp_size);
fHClusterSizezz->Fill(layer,zz,zz_size);
fHClusterErrorPP->Fill(layer,zz,pp_err);
fHClusterErrorzz->Fill(layer,zz,zz_err);

- fHClusterDensity2->Fill(phi,zz,fFitW);
fHClusterSizePP2->Fill(phi,zz,pp_size);
fHClusterSizezz2->Fill(phi,zz,zz_size);
fHClusterErrorPP2->Fill(phi,zz,pp_err);

@@ -376,7 +382,7 @@ int PHG4TPCClusterizer::process_event(PHCompositeNode* topNode) {

std::cout << rad " << radius;

std::cout <« size rp z " << pp_size << << zz_size;

std::cout << " | error_rphi error_z " << pp_err << << zz_err << std::endl;

- std::cout <« sgn " << fFitW;

std::cout <« rphi z " << pp <« << zz;

std::cout << phi_sig z_sig phiz_cov " << TMath::Sqrt(fit_p_cov()) << <<
TMath: :Sqrt(fit_z_cov()) << " " << fit_pz_cov();

std::cout << std::endl;

View [

if(!is_local_maximum(phibin, zbin)) continue;
if(verbosity>2000) std::cout << " maxima found in window rphi z " << fFitRangeP <<

<< fFitRangeZ << std::endl;
fit(phibin,zbin,nhits_tot);

+ if(fFitW/200@ < fEnergyCut) continue; // ignore this cluster

SvtxCluster_v1 clus;

clus.set_layer(layer);

+ clus.set_e( fFitwW/2000 );

float phi = fit_p_mean();

float pp = radius*phi;

float zz = fit_z_mean();

float pp_err = radius * fGeolLayer->get_phistep() * _inv_sqrti12;

float zz_err = fGeolLayer->get_zstep() * _inv_sqrti12;

+ if(fFitSizeP>1) pp_err = radius * TMath::Sqrt( fit_p_cov()/(fFitW/2000) );
+ if(fFitSizez>1) zz_err = TMath::Sqrt( fit_z_cov()/(fFitW/2000) );

[}

//float rr_err = fGeolLayer->get_thickness() * _inv_sqrti2;
//float sinphi = TMath::Sin(phi);

//float cosphi = TMath::Cos(phi);

//float xx_size = TMath::Sqrt(pp_size*sinphi*pp_size*sinphi + fGeoLayer-
>get_thickness()*cosphi*fGeolLayer->get_thickness()*cosphi); // linearization
//float yy_size = TMath::Sqrt(pp_size*cosphi*pp_size*cosphi + fGeoLayer-
>get_thickness()*sinphi*fGeolLayer->get_thickness()*sinphi); // linearization
if(verbosity>1) {

+ fHClusterEnergy->Fill(fFitW/2000);

+ fHClusterDensity->Fill(layer,zz,fFitW/2000);
fHClusterSizePP->Fill(layer,zz,pp_size);
fHClusterSizezz->Fill(layer,zz,zz_size);
fHClusterErrorPP->Fill(layer,zz,pp_err);
fHClusterErrorzz->Fill(layer,zz,zz_err);

+ fHClusterDensity2->Fill(phi,zz,fFitW/2000);
fHClusterSizePP2->Fill(phi,zz,pp_size);
fHClusterSizezz2->Fill(phi,zz,zz_size);
fHClusterErrorPP2->Fill(phi,zz,pp_err);

std::cout << rad " << radius;

std::cout <« size rp z " << pp_size << << zz_size;

std::cout << " | error_rphi error_z

sgn " << fFitW/2000;

<< pp_err << << zz_err << std::endl;

+ std::cout << "

std::cout <« rphi z " << pp << << zz;

std::cout << phi_sig z_sig phiz_cov " << TMath::Sqrt(fit_p_cov()) << <<
TMath: :Sqrt(fit_z_cov()) << " " << fit_pz_cov();

std::cout << std::endl;
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